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SECTION I

During the period from July 2l 1963 to December 31 1963, ctuaies
were made partly on Phase 1-and partly on Phase 2 of the services stated
in the applicaticn for consideration of research prcject dated iyril

20 1963.

1. Establishment and reexamination of the electrcdes fcr continuous
recording of PO, and respiration.

Recently & or 9 parameters such as brain surface tempercturs
(thought to be ceretral blood flow), brain FO_, FCO,, FH, sodium ionic
activity, systemic blood rreesure, EEG, EKC and resriration were ree
corded on a grerh with & channel ypolygraph. The details of the con-
etruction and specification of the electrodes of FO;, FCC,, rH, Na*
and thermistor were already described on the final report of last yecr
(Contract No. DA-92-557-FEC-35889).

a. Reexamination of the_ggnsibi!ty of PO, electrcde. We went to
Sarporo tc see the Regezrch Institute of Applied Electricity attachea
to Hokkaido University ana obtained scme fundamental iuformaticn
atout the polerographic metrod for messurement of oxygen tension.
According to Dr. Mochizuki who is & chief of Department cf Fhysziclogy
of the Research Institute of Arplied Electricity, the pH ancu ccncent-
ration of ssline which is trapped inside the polyethylene membrane
has influence on the sensitivity of PO, electrode. We examinec that
of our PO, electrodes with saline of 0.9, 7.2 per cent ana saturzticn
in concentration and 0.9% saline of 5.0, 7.5 end 9.0 in pl, respective-
ly. However, no:ﬁ‘jfinite relztionship of pH and concentration cif
saline with the sensitivity of POy electrode was obtained.

b. Continucus recording of resriration. Respiratiocn wzs recoried
by means of thermistor which was commercially availeble. Trnerc is
no doubt that thermistor can represent the frecuency of resriretion,
when thermistor is put on the way of the inespired snd expir:soc eir,
Pecause the temperature of expired air is higiier then trest cf{ inerired
air and the difference of air temperature reflects on the chauge of
resistance of thermistcr. Thermistor was wired into cne arm of a
Wheatstone's bridge, the output of wh:ch was connected to thke input
of one channel of a polygraph. The heat capacity of thermistor must
be smell enough for recording of resriration.

However, there are some problems cm recording of resparaticn volume
by meens of thermistor. Reccrdingsof respiretien were cxaminod in the
different position of thermistcr. Animal experiments were usuzlly
verformed in the controlled respir:ztion vith a respirater, rowever,
sometimes in the srontsneous breathing withcut it, sc tne: reccrdiungs
of resvirstion were examined both with snc without resrir:ter.

(1) Cortrolled resriration with respirator. Trechezl cznaulsz,
which was a T-tube made of glass and put in the cat's trachee,
wae connected to a respirator with plastic tube, and fre-
quency and volume of respiration were controlled by respi-
rator.
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(a) Frequency of réspiration.” Frequency o€ raspirsticn could
be correctly recorded on a graph as exgpected.

(b) Volume of respiration. Influence of tne position of ther-
mistor wes examined. However, there cculd nct be found
any correlstion between the position cf thermirtor in
depth or sectional plane of the cannula and the¢ amplitude
of recording of respiratiom volume.

Correletion of the reepiraticn veolume given ty a
reepirator with the amplitude of recordirg cr s grarh was
examined in the different position of the thermistcr.

Crie thermistor was put in the ypoeitica i 4 cm., in cepth
frem the outer crifice of the trache¢sli csrnule »nc ancicer
7 cm. in derth. Respirater was coatrclled tc give a cer-
tain volume and double of that tc tne animzl. FHegardiang
to the reproducibility snd linearlity in correlzticn, the
thermietor which was put deeper in 7 cm. srreezred t- be
tetter than thet in & cm. Then, one thermistor was put
in the center of the tute and enother in the periyhery,
and the respirator wes controlled to give v-ricus vclumes.
No difference was observed in the zifferent poriticn cf
the thermictcr, and the linesr rel:tionship in = strict
sence between the respiration volume znd the zmplitu-e cof
recording could not be obtained, hLowever, the zmpiitude
becsme larger when the larger reepiraticn vo.ume was
administered.

(2) Spontaneous bresthing without respiratcr. Ther-ister was
put in the various parts bothh: in derth and secticn ard
the continuous recording of respiration was otserved.
Amplitude of respiratien curve showed scme chengss when tre
position of thermistor was changed, however, nc definite
correlation between them could be observed. Put the
constant reccrding of resviration could be obtzined if ttre
thermistor was fixed in escepéain position.

2. Arrlication of the electrodes to the cat brain.

Cats weighing 3 - 4 Kg. were used fcr experiments. Under general
anesthesia with ether or nembutsl, the femoral vein and zrtery were
exrosed snd polyethylene catheters were inserted into eact of them
for administrstion of drugs and connecting to the electromanometer
respectively. Tracheostomy was performed for connecting to the
resrirator or inhalation of gas mixture. Then cat was fixed by use
of a head holder and a craniectomy was performed over cnc homisphere.
After incising the dura, electrodes of PO_, PCOz, pB, Na*, EEG anc
thermistor were placed on the pial surface of the brain with a light
contact.

a. Anoxia.

(1) Asphyxia. Asphyxiation was induced by turning off the
mechaniczl respirater or clemping cf the rubter tubing of
thke air way in the cese of spontaneocus breatzing. 2
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resrirastios. cesced, corticel FO2 decreased ana EEG slowing
appeared whin cortical FO; decressed below core level,
Blood pres: ire rose during the first pheee of medullery
enoxie and ctortical blood flow increaszed becauge of rigec
in blood pressure snd PCO, and decresre in PG,. Cortical
FCO, incressed accompanied by decresse in pH and Bodium

ionic activity.

(2) Pure nitropen gas bresthing. Ancxia was slso induced by
breatring O% aitrogen aznd produced cienges similar to those
seen with asphyxia. Brein oxygen teneicn decrezsed snd
REGzelowimj appeared, and cortdcalcblaod-£fiow Jecreased,. .-
cccarionslly with initisl increase. Certicsl rCO, initial-
ly dezcreased anG then increasea, cortical pE often Oecreaced
desrite redmced cortical FCC_. Sodium ionic ectivity showed
decrerse. BlocC pressure showed cecrease with an ipitiel
incresce.

b. Effect of chlomdiszepoxide on cerebrsl circulsticn end metabc-
lism of normal cats. Effects of chlordiazepoxide on the ceretral
circulation and metgbclism were reported by use of nitrous cxide =
method or serarated Wrain perfusior method. So thie effect was
examined here by our method.

Chlordiazepoxide of 2, 3, and 4 mg./Kg. was respectively administ-
ered and & experimen®s were performed. Fl-od pressure showed de-
crezse:iinceome: gagem it decressed cnly for the first several minutee
and in other csses dzcreaced blocd pressure mainteined for =mcre tran
ten minutes. Corticml tloed flow showed a tendency to decresse, cor-
reeronding to the fslill of tlocd pressure. A few cases stowed de-
crease in POy, however, some cases showed no appreciable change, and
tendency to decrease in FC, wes not so dozinant as in T and blocd
rvressure, PCOZ showed decresse and pH increase. Sodiux icnic activ-
ity showed slight derresse in some cases and temporary decrezse fcl-
lowed by incr:ase in some cases. All experiments ca thkis subject
vere verformed under the controlled respriraticn with respirator.

SECTICN 1II

Contemplated mesearch activity for the next reriocd of
half year

“The estzblishment of the electrodes and msethod fcr continuous re-
cerdans bf:brain temeexrature, FCz, PCC., pd, sodium ionic sctivity,
t1cod rrissure, FEG, :KG and respiration has almoet been accomplished.
‘0. dir the nert peried, the aprlicstion of the electrodes to the
czt brain vill be main subject. Effect of chlordiszepcxide cn tne
cevetrsl circul.tion :md metabolism of normesl csts were already ob-
taineld, ro eff-ct of it cn the animsls previously given megimide
will be observed. And tnen, effect of metabolic inkibitors such as
mrlonste, monoiodcact t2te snd dinitrorhencl will be otserved by means
of ocur new technique, =nd comparison of the effect obtained froa thie
:technique with that (ktained from Wwarturg's manometrics, which we

“ormed sever:l youre age, will be mode,
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